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£0 (54) Title: FLUORESCENT PROTEIN AND PIGMENT PROTEIN 

g (57) Abstract: A novel fluorescent protein derived from Montipora sp., Acropora sp. and Lobophytwn crassum; and a novel pigment 

o 

S protein derived from Actinia equina. 

Q(57)gja: **w©iwii. «r«!tcs3ifcii6M&i;fe^saa$gwr*^fei5S„ ««< 

^•^>rf (Montipora sp.) , SK'Mi/ (Acropora sp.) Sl/^S+y n (Lobophytum crassum) **<08fSft®3fc 
j^SGH. fttflc^ytfWV*:/^*? (Actinia equina) fc*05»rg|£fe5iigefCj!><ffitt<*;h.€u 
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=f (Montipora sp. X 5 KJIW ^ (Acropora sp. ) RW S 3V = (lobophytum 
crassum) 

,#W^^^ (Actinia equina) |*©ll<i;fel§&IWt«)fWK: 

^yff(D^irVT * \f? hVT (Aequorea victoria) 
£K (GFP) ft. &fc»fc:fcv*T#< ®JB3fc*#1"5. *^ 
JM^feft^tf^Sft (semi-rational) &fc«jM*#&fc3£-3V^ -fe^^ik $ 

IU<fffl^5GFP»©-oi:U-CfM3fcief (YF P) tf* 
tfhftZo YFPft, (Aequorea) GFPf»4't'l)f fttftOf 3t 

Sr^fo ^p&&©y fp©£ jo j;t^O{ix 60, ooo~ioo, ooorW *s J: 

T*0.6~0.8T?&9 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544) > 

£fc N GFP«jl#oft©fli:Ut, i/Tis%;ftmm (CFP) tfifctK E 
CFP (enhanced cyan fluorescent protein) ^^j^HtV* 5, Ufc, 
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^9 (Discomasp.) ^{*^fe«^6fC (R F P) «9 , DasRed 

^rt^-et^^-c^^^ffl^pr^-c-feSo u^u^fe, fe^6ft««fc 

W »x 3 * Vf" y (Montipora sp. ) , 5F!)^^ (Acropora sp. ) , RT$ 
RtfVS.*;^ UobopJiytw crassum) Klfc3fei"<5* gr&ft&ftS&R&^H" 

$ b t£&© R F P (DsRed, ^ a ^t 1 y 9 *fc) ©*11B&V n&S* 

$E>fc>fc3B9if4% ^#WV^^t^ (Actinia equina) 

/ $ffi^J©^fcg^-C05g&7 P 7'f «rKW"U 3 < ey^V= f (Montipora 
sp.), SKP'fV (Acropora sp. ) Rtf? Uobophytum crassum) ft* 

# kftfc a * Vf - ^ =* (Montipora sp. ) , $ K V << *S (Acropora sp. )\ RTfi V K 
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V 



(JLobophytum crassum) A5l$©f 3fclSf ©tMMt^P H»?r)| 

nMt£77 4~*-*Wift^. *fetlt5W*WyWt^ (Actinia 
equina) ©cDNA^^y -frb IMfcf 7 J ^-&JBl^C»r«fc6*BaK 

^btufc^^^Wy^^-V^ (Actinia equina) &&£>&lf®6K 

ip*^ *%wtz&titt. &r<v (i) ~ (35) \z.mffi<D%wfrm®isft<z>o 

( 1 ) a^iry =f (Montipora sp. ) ft3fc<£TfBO#ffi«-f S&ft^SfCo 

( 1 ) M^i^ft^ 5 0 7 nm-CfcS ; 

(2) Hbfc^ifcftfl 5 5 1 7nmffc5 ; 

(3) 5 0 7 nmfc&ttS^/M&^M 1 0 4 0 5 0T?£>3 ; 

(4) W$^0. 2 

(5) »lR#140pH^^ 5 pKa=^l5. 5T*fc§: 

( 2 ) 5 K y >f V (Acropora sp. ) ^©TEO^&^Ti'SSfeteS &St» 

(1) afi**»*« s 5 0-5n-xa*C*« ; 

(2) 5 16 nmtl)5 ; 

(3) 5 0 5 nmte*5tf$***3MWR#5 3 6 0 ; 

(4) i^WO. 6 7-Cfc5; 

(5) *K«l'KHft©pHlSStt*SpKa^6. 

( 3 ) $ K y W V (Acropora sp. ) A*©TfB©«H£&#r5&3fcS6!t. 

( 1 ) ajBS^CjftS^ 4 7 2 n mtW ; 

(2) 4 9 6 nmtfeS ; 

(3) 4 7 2 nm^lt5*/«W s 2 7 2 5 01?3b5 ; 

(4) WWO. 9 0-C&5; 

( 5 ) %WSi^<D p H«£tt# pKa=fi6. 6 T'&S : 
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(4) a*yfy=f (Montipora sp. ) & *<£T!B0#44&*H-5&ft®6®o 

(1) i»W5 5 7 nmf$)5; 

(2) 5 7 4 nmt?&5 ; 

(3) 5 5 7 nmKli3tt«*/HR*<R**5 4 1 7 5 OT?&5 ; 

(4) *?tt*#0. 4 1-Cfc5; 

(5) )fe WUtt^ P HUM 5 P K a <i 4 . 0X*hZ> : 

(5) jr^^Wy^Vf^^ (Actinia equina) gj^TiB^ttSr^'t* 

( 1 ) iRteffi^SESsBS 5 9 2 nm-CfcS ; 

(2) 5 9 2 nmlliSltSt/MPS 7 0 OOtfeS ; 

( 3 ) p HJl»tt# P H 5 - 1 0 T?£jrCfc5 : 

( 6 ) £ ^ ^ / =» (lobophytum crassum) &5fe£>T1B<£>4tM§£ ; fr''!~ 5 

( 1 ) fihffl&Xfo&ft 4 8 2 nmt&5 ; 

(2) f»Ig^4 9 8nmtfe5; 

(3) 4 8 2 nml^lt^^/vMlcJ^ 1 0 0 0 t*fc5 ; 

(4) ft^JfcW 0 . 4 1 ; 

( 5 ) $k%Wvo p tt«Ste^ P H = 4 ~ 1 0 -CS3e*C*)5 : 

(7) ■6tT©ffir*t*»<OT$/»R?ll* : ti - 5^*SeKc 

( a ) ffi»-5§- 1 mim^r ^ j msa^ij ; Xft, 

( b ) 1 fcf3fc©T % J »B^0K153V>-C 1 fcftfi^T $ 7 »<Dfc$c. 

(8) etT©(i!r^©T$y»s?DSr*i-.«^3teae5t. 

( b ) mpm% 3 k&®(dt $ j msm-^x i a> fcftflioT $ / i©^^ 

(9) eiT^ih/^or^/iME^Sr^s^aeJt. 
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( a ) saw 9 \zwm<dt k / mem xn, 

( b ) tm&w 9 kib^cdt ^ y BMaaitefc wc i a> 6>*fli©T $ y 
*&&t^xttft«*rf ^ y »Eai«r#u *3te«r*i-.*T ^ y ^sa^J : 

(id &.-f&&ififr<DT ^ y Riffiwsr.^ri-s.'fesiseit. 
( a ) @a?!i## 1 1 fcfa&or s: y ^ia^u ; xr±, 
( b i i miBtt©T s: y KKfluc^t i j&»mwh©t $ 

m : 

(12) WTOfaft^OT $ y «Bfll$r#*f-*«3teBaft. 

( a ) @a?ij## 1 3 mia«t©T $ y &fla?v ; xte> 

(b) gffiw##i 3 K&k<or ^ ym@a^Jfc^v>r i ^»i©7 s 

(i 3) st*3gi**e>i 2<D{Rrtt^fcia^<7)^eK$r=i-Ki-5DNAo 

(14) gATO^^ODNA. 

(a) H^|##lK:1B*OT$yttraiSr3-Ki-*.DNA ; Xtfu 

(b ) ga^ij#-^ i kz-isMwT s y ©sa?!H!i*5VNT i *>&*<B©r - / 

A : 

(is) &T<Dffitifr<Dm.Mm%mir?>DNA 0 
( a ) m&m%- 2 iJiiB^o^ia^i ; xt^ 
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(16) &T©fll*wM>DNA. 

( a ) Sa?IJ#"§- 3 £fBtfetf>T 5 J ^1S?U£ = - D N A ; 

(b) wm^ 3 wemioT z;mmmz.®^x i *e>M©r $ 

A : 

(17) ^t©»^©&K®^J&^5dna 0 

(18) EtTOfittU&^DNA. 

( a ) ia^J## 5 Xtt 7 fc|B«&©7 5 V KiffiWSr Ki*5 D.N A ; Xtt, 

( b ) 5 xrt 7 Biwor ^ y mis^^t 1 & e» m©t $ / m© 

5DNA : 

(19) &T<Dfafriwm&8fflt:*crzVKA 9 

( a ) ia^ij## 6 X\$ 8 £IB*W>$lti£Kfll ; XttU 

(b) @a^J##6x^8^ia«omSiB^^vNTi^^M^^^-« • 

(2 0) £HTO^^DNA„ 

( a ) E^J#-^ 9 khb$©t ^ / mia?ijsr =»- KfS DNA; xr±> 

A : 

(2 1) OT^^O^£IB^J^1' ; 5PNAo 

(a) ia?u##i o tcfB«©&£sa?!i ; xtt^ 

(b) mm% i o ici»«©tt»ii»iiK:*vN-c 1 a^fta©**©*** 
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(2 2) &T(Dfatlfr<DDNA 0 

( a ) m*m% 1 1 \z.%m<DT $ y &£?q & =- K-*-* d n a ; xt^ 

( b )k#i## 1 1 £1b$<dt $ y ^@a?ij^*5VN-c i hmm<or 5 y i©^^ 

-Kf5DNA : 

(23) UTCDttfLt^DMm&mZm-t % D NA„ 
( a ) IB»# 1 2 ICIB^^SSB^J ; XfcJu 

(2 4) £XT^>(srtb^ODNA 0 

( a ) @a^iJ#-^ 1 3 KWMWT % J mffl & a - Ki* 5 D N A ; Xfc, 

(b) sa»# i 3 MoT $ y mia^J^^-c i i^Scfi^r 5 y &©#^ 

A : 

(2 5) ^T^^^^IB^IJ^-r^DNA,, 

(a) mm^-i 4rasamssa^h 3us> ••• 

(2 6) (13) ^& (2 5) ©<S?T*b*MC|Bit©DNASr*i-5»*ift*.^- 
(2 7) (13) frh (2 5) ©faftiWCWttODNAXW: (2 6) leSBtt 
(2 8) (1) (4k (6), (7) do) x» (12) ©flT*l,*» 

(2 9) «i©ae»&s3Wftrtfc»«Er5"*ejfc»>«> (2 s) ^ib«©m^ 
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(30) ^.(om^wtmm^mt^m^M^M^M, (28)x\t(2 
9) 

0 i) (5) x\± (i i) \z.mmomm&nm<»mmtfrt>&.?>i& 

(32) (28) (3 0) <D®}lMZ.&M(Dm&1k%m&%*mfaftX* 

(33) (5) xw: (id \z.mm<omm&w*T?±7f'- : m&mbv 

(3 4) (4), (6), (7) (10) Xte (12) (Dfttbfr 

(14) *»6 (21K (2 4) Xfi (2 5) <7>M^l-ia^ 
©DNA, (2 6) KfB^m^fM^**^ (2 7) lCfS^««^frx X 

n (2 s) ^5, (3 o) <omfit^'m,<om^ik^mBW^^ 

K 

(3 5) (5) Xn (1 1) £fSffc<D£iffS6^ (2 2) Xft (2 3) fcfB 

IfeODNA; (2 6) KfE«^m^&;t^*->- (2 7) 

xk (3D icfB^ife-a-^eR^tf. M^m^f^bo 

01 ft, ^W^^ViJ-V:* (Montipora sp.) &3fctf>mftS6K (COG) tf> 

h^&tflBlJjiS*^ h/V (HA), M«fC (COG) ©M*-^ b 
;v (SB), (COG) OpH^gtt (BO ^-To ElCfcfcWCii 

mites <0 =» (Montipora sp.) *5fe<P^SSR (COG) © 

pH5 -CO^ft^* (12 A) pH5 WM*^ h 

/v (®B) Sr^f. 
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m 3\$s FlM^ (Acropora sp. ) *3fe©3tffe§6St (MIG) tf>^5fc 

h^Rtfmmx^? hfr (HAh IbfegaSC (MIG) ott*^ h/w (0 
Bh (MIG) (DpH^gtt (0C) BCfcfcWC* ^fitt 

04tt % »PJ^5 KUHT^ (Acropora sp.) A^O^SQft (MICy) <0^ 

(HB), Rt^«3tegSW (MICy) ©pHlS14 (HO «r*1% BCfc*5WC N 

i5tt, *»W©**«a* (MiCy2) ©pHJigft (HA) RtFttlB • «t*^ 
Y)V (MB) Sr^-fo 

H6tt, ^JSSOa^yf^^ Qfontipora sp.) &&<D&$bW&H (COR) tf> 
Mft*^* b/V&tfM*-^ Wl" (HA), (COR) <Z>!»*^ h 

/W (HB)> RXfn%&&W (COR) OpHJggtt (0C)%*t. HCfc^3VNT> 

• B 7tt, #W y ^fVf t (Actinia equina) &%<D&^m& 

W (Ume) O^HX*-^ h/V (pH7. 9) &8lJfeLfc*t* (HA), Rtffe* 
m&W (Ume) ©fl|Ki^©pHiStt (HB) «r5H% HAfc^V^ts 8ttt 
UflettttRftSfc^l". H B te*5V^«tttt: pH Hfe^U 

|8(i, ^^PJtf)^^/ = (Lobophy turn eras sum) &5fe©^3k^6K (KnG) 
OM*^ WV£TW&jffl:*'<* K/W (HA) RtffftfegfcK (KnG) 0pH## 
ft (0B)^t. 

^PJCO^— 0>$:ft3l6Kte\ a^i'f-f =f (Montipora sp. ) ^OfcO'Cfc 
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(1) jaj&B*8t£# 5 0 7 nmT-&5 ; 

(2) t3ti^ftft#5.17nm-efc5; 

(3) 5 0 7 nmfc*W-.5 a EA'»*ff»D8 s 1 0 4 0 5 0 ; 

(4) t^WO. 2 9T?fc5 ; 

( 5 ) ^©HX#tt<D p HJigW pKa=»5. 5 "Cfe 5 : 

a*y*i/=r (Montipora sp. ) ft, i»P^AiAtty«^^ty 

7 nm'tJi)!), «^«** s 5 1 7 nmt'ifeS. 5 0 7 nmCfe'ltS* 

■(•i)^li:f!|OT5;lS?l;m 

( b ) mm% i fcuftor s / wwhe^^ i ^ 6>«wbot $ / 

*3SWO»-©^3feaeftttv - KlM^ (Acropora sp. ) 

( 1 ) ftiBtefciftfiJ&S 5 0 5 n mX*h% ; 

(2) f»$ft^5 16nm-efc5; 

(3) 5 0 5 nml^lt^^WWS 3 6 0 Of fc5 ; 

(4) A^-lfcWO. 6 7T'fc5; 

( 5 ) P HW S P K a =$J 6 . 4 : 
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SKIM*' (Acropora sp.) \t, $JM!jW^M*3fc1>- V=?ffi$W Vfy=? 

5nm-Cfc*K f»W5 16nmT'fc5. £fc, 5 0 5 nmfc:fctt£^ 
/Vt^til 5 3 6 0 0 9 . 0 . 6 7 T?fc3„ ^^MiJf 

( a ) 13^J#-^ 3 fcfEg&tf) T 5 / ^ffi^J ; X«U 

(b) |B»-§-3 KIE^OT ^ y mE^J^*5VNX 1 ^£>$:<@tf>T 5 /$<^5^ 

n-. 

*WA<D%E.<D&ytm&'Mte, 5 Ky*f f (Acropora sp. ) &3fctf> 9 > 

(1) M^W4 7 2nmtfc5; - - ■ 

(2) f»W4 9 6nmtfc5; 

(3 ) 4 7 2 nm^it5^>»#ic^ 2 7 2 5 0 XhZ> ; 

(4) *^l|5lWo. 9 0-C&5; 

(5) Mit5t#ttOpH^§»pKa=^6. 6ffc5: 

2nmtfe!), M^^ s 4 9 6nmffe?) 0 4 7 2 nmK&ttS^r 

/MRJfcKBctt 2 7 2 5 0 -Cfc 9 v 0.90 -?&5o 
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(a) mW&%5X\*7\z&i&<DT$;W&n; X\Z, 

( b ) mm&# 5 Xte 7 fc1BJ|ft©7 $ / S&BfllfcfcV^T 1 *»&*fi©7 5 7 gfctf) 

^W^I&IBO&ftS&ltWU =^tyfy=i Qfohtiporasp.) fi^ofewtfc 

(1) ©«ift^5 5 7nmffc5; 

(2) f»W5 7 4nmffe5; 

( 3 ) 5 5 7 n m Kl *5 1 j" 5 4 1 7 5 0 ; 

(4) mfrti&&0. 4 1tifc5 ; 

(5) *K«t«H4©pHiaStt«SpKa<»4. 0t&5 : 

7nmf&D> 5 7 4nmT?fc5. 5 5 7 nm^^::l3tt3 ; E■ 

/MMI$i^c«4 1 7 5 0t&!)> tfWO. 4 1tfc5, */Mftft«#H:£ 
! c^fcfc o ©^©ftfti&au *^J& WSMX Lfcft^O ^tbfc*t 

( a ) EH## 9 fcfE«E© 75/ SffiB^U ; X ft, 

(b ) 9 fcfBfcOT 5 /©ga^lJ^*5VN-C 1 36* b&mv>T $ 7 

n : 

#$S$£>&3fg6Kf±> 7^Jl?Wy^f-lr^ (Actinia equina) S&Ofc 

( 1 ) lRlDtffi*&e* s 5 9 2 n m-CfcS ; 

( 2 ) 5 9 2 n mfc^ltS^/HR^W 8 7 0.0 0X'&5; 
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( 3 ) ytmm&v p iutgt&& p h 5 ~ 1 0 & a : 

[>^**Wy^Vft^ (Actinia equina) & MJMMfen (Cnidaria) 
tt^WJOTSAffi tyy*^) (Anthozoa) OaIWDM (Hexacorallia) <D 
iSftStPS (Actiniaria)tf>?y#W V^V^^^^t (Actiniidae)lcM1"5^ y 
^y^-^^Ol^-CfcSo (Actinia equina) 13^ B# 

fc*J* ^$"t>^T0HMf!lT*(i> ^^^Wy^ff^ (Actinia equina) 
^ (Actinia equina) &fl-tf>-< V^Vf^f t i>> e>#369l© v feSSS&Stfcrc# 

"C&tK 5 9 2 nm W5*A«*fflttt8 7 0 0 0 

^fc*£i&4*«*i-s. *»«to6*raeirewu pH5~i oof&H . 
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( a ) ib?ij#-?§- 1 1 KiB*©T mmm ; xr±, 

(b )efll## 1 1 kubRot $ y«Kfllfc*5VN-c i i^llor 5; / 

n- 

*36W©IRi©Sc3teS6ltr±% P5^/ =» {Lobophytum crassum) &%<Dh<0 

(1) Bll&lftWft** 1 * 8.2 nmtfc5 ; 

( 2 ) ^JtetefcftS* 5 4 9 8 n m-CJfc 3 ; 

( 3 ) 4 8 2 n m IE *3 5 ^/Mftft^jgcfl* 7 1 000 "CfeS ;■ 

(4) iW^o. 41T*>5-; ' 

(5) f^©pHl^pH=4~l 0-C5SfJ6'C*>* : 

***/ = {Lobophytum crassum) tt, A* A»f-V=fiaillC* 

2nmt'fct), ««W4 9 8nm-i?ii!)5. &fc^ 4 8 2 nmK&ttS^ 

/HftftflMSfctt 7 1000-efcD,' o . 4 1 -cfo^o j e/Hft#&»ri& 
( a ) @a^ij#-t i 3 fcfattor ^ / s^ia^J ; 

( b 1 3 fcJB*W>7 ^ / fiSffi^^*5V>X 1 frb&m<OT $ / n<ox^ 

n-. 

l^20R »*K-|ilHlO^ ±0ff*UttlH7iB, 
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*#***£t©»*hi*u ia«ft> pHKttft 

»»«t»tt© p HrtSttttx p h 5 ~ i o x^-e&S - uv\ 

fcwi*©!^*©*^** 1 * 3> 5, 7, sk i 

1X141 3l«Ufc7$ ; WJtt;»Jf ^2, 4, 6, 8 N 10, 12 

ft U ^ft V^t ViJ" V=f (Montipora sp.h^ K5"f V (Acropora sp. ) , 
•7 * # W y ^ * (Actinia equina) % Xtt * $ * J =* (lobophytum crassum) 

^(DcDNA7^7!J^»ttPCR^5^ia0 v *»f 

^«e«xrt^«e« 3 -^*DNA©H»oiw^*±»J^fcPCRK: 
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(2) ^SBODNA 

(b)-B5W»l, 3, 5, 7, 9X»±13K:|a«toT5yWKWK:i8VN-Cl*> 
M^ief^ 3 " KtSDNA. 

(a) iB*W|-2, 4, 6, 8, 1 0X1*1 4fcE*©**W**r*DNA j 

(b) fiW**2» 4, 6, 8, i.0Xttl4fcB*©aa£BWK:isv^ri*»'fe 
f Sra-Kt5DNA : 

^mo^mm&w^^-^i-^DNAo^mt urn, giT©^^©^ 

(a) ia^J#f-l lfcBitOT$^»BW*a-Ki**DNA;X»a:, 

( b mm&% 1 1 fctB*w>r ^ j wffiWfcfcwc 1 *mw®t s y «o^, 
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-KfSDNA : 
( a ) |S^lJ## 1 2 l31|a^(D^IB^J ; Xf^ 
SE^J : 

5U «y7^Y-^V^^D £SI$l&J& (PCR) fc^oTi^it 

«*.WU Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY., 1989,- teWC Current Protocols in 
Molecular Biology, Supplement 1-38, John Wiley & Sons (1987-1997) KB* 
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X • v;l/hi^x-y^ • 7 5 — -£flt45iP (Bacillusstearothermophilus 
maltogenic amylase gene), • !)>7- = */W5* a 7 5?-^ief 

(Bacillus licheniformis alpha-amylase gene), /^/V* '7505^77^ 
. ban 7- 5 . tfJjtfK^f- (Bacillus amyloliquefaciens BAN amylase gene), 
/^/V* • f-^^ y * • T/V# 'J ^nxT-ifate^- (Bacillus Subtilis 
alkaline protease gene) fc U < "^•^P i/*-**** 

(Bacillus pumilus xylosldase gene)0^n^-^, *fcli77-^ ' 
P^h<\tT L Zfn4^s *®m<0 lac, trp^U<t*tac ^U*- *fc£# 

t-1 /^-^ ^fc(i7f;^/^2±tffl 

ADH2-4c7 P n^- *&if^f bflZo 

t p i a:/**— 
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9 ^r-jJHfc y 7f^ f-S'a ^^/K«*.tf S V 4 0 SfcttT^V 
/V* 5 E 1 b mm A5M> h <0) , IKS* ^ ^iMBfll (m«SV40x^yf) 

jo.tt5TO^>'^^aa?ij(^J^r£T7 f y iM/v* va rna fc=-Ki-5t> 

#-£LTtt, -Wfctf. J?tKB»V^^ (DHFR) *fc»4^/f-y 

^©dn Ax^a***.'** * - -^^^^ 
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^%mm^OmtVX\ts HEK2 9 3fiiR HeLa» COS», B 

hkjmr cHLMa*fcficHo»f^iif^5. m^mmmmm: 

S»Jft#.*ir&*U . -feUlfi/^CSaccharomyces 

cerevislae^fcttifyTJ^W-fe* * ^W^'J ( S accharomyces kluyveri)^ 

5 (0U*.WU Baculovirus Expression Vectors, A Laboratory Manual ; 
# W h • -fv. V 3-;wX • «f y • *E 7- • /V 3>r-% Bio/Technology, 
6, 47(1988)^^|B®)o 

(Autographa californica nuclear polyhedrosis virus) 5 £. i So 

BiMSfcLT^ Spodoptera frugiperda <D»P**MS"?*>5 S f 9, S f 2 
1 [/^iPfr^A^-:**;*:/!'!/^ J' 7'9#?by-- 
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.•^jiaT/K »— •cnxf^-.^y— ry-T^K'* >/<sz—(N. H. Freeman 

and Company), = ^ - 3 - 9 (New York) , (1992)], Trichoplusia ni ©PIUBIS 

mftmmmmtpxm^-rzc te%m&&<oi&%®frh, *&w<D%%M&mbn 
z^mnm-tsMi, mnom&n^wm. mm&z%^fu*^\ 

~xe£<DUi?>%f%^t£.&4 $-y$&&? V'? b?77>(— S-Sepharose FP(7 
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^^w-t*^ TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1:327 ) , r pCAGGS J ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
108,193-200(1991)), TpRc/CMVj W ^ If b o^^tt«), r P CDM8J (^^tfhP 
y^HJ£)ft^$#JB^*— r P RS303j, TpRS304j, r P RS305j, r p RS306J, 
T P RS313J , r p RS314J , r P RS315J , [pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27), r P RS423j , TpRS424J , r p RS425j , T pRS426 j 
(T.W.Christianson, R.S. Sikorski, M. Dante, J.H.Shero, and P. Hieter (1992) 
Gene 110: 119-122) fc^tf^ifilcEV^tlS. 

tut, 4&m^ifet£n<»Mmhmz.m%.&ft~?. &m<oW}mm, mz-tt, i 

jHflJ®, BalbC-3T3»> NIH3T3 MB. CHO (Chinese hamster ovary) HeLa fm 
J®, NRK (normal rat kidney) fflM&U TSaccharomyces cerevisiaej 

**mm (e. con) iwftfeHfeiwBi"*-^-*?**- ^*-^fe*iu&~G>- 

BPt), *3SW©»^3teSe5tSr = - K1-*DNA-e#«B**fc» b 9 V*:7 
#u § bayK5T, /MMfc =*/v^#* #»/hJ&* <<fr**y*-&%Z 
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®.mfefavmtZ*'f<D-e* - 5 v>ofc«|5<feSr«7-</vi-5 £ m £ 9 Sift 
09) ^M^W^S (ATTO ^*/W*-^T^7>fiF-) fcJfSrfflWC 

1 0 ~ 5 3 0 h nig|g(D7^W-Mt5-W s ^ M©fH<D 
M6f ©1^ ^4 6 0~4 8 0 nm v tjfc4 8 0-5 1 0 nmgl© 

3te5 5 0~5 6 5nm N 7 0-5 8 0 nmg^©7^;^-Mt5r 

W5^tV\ «MI*S9M^ J^4 7 0-4 9 0nm, 
t)t 4 9 0 - 5 1 0 n mil©7 >f f5 ^ f U\ 
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n£ £ n^v^ m<D#* t fB2^/B« m &nxh z> r t t < m 

&*|Sl©fe_L#E&#^S¥ife©-oiL-C* FRET 

ry&ytm&n (cfp) T«Lfcf&-©$H^ ^©Meiiut© 

H&mft^&K (YFP) T?^muy-^Zl©^i:Sr*#-*5-il-it)> n 
£38feg6St (YFP) tT^W-^ftU-C^JIS*, VTVlfcteMft 
(CFP) K*J — VXm £ Pf#OW^ FRET (ft******' 

&i*m>f_i-5-_#-e#5o FRET^tt2aBB©^fc*a^ft*ft5 



25 



WO 2004/111235 PCT/JP2004/008786 

#3593©fe*£aftri* fret ra******^-*^) t**t« 
±ts2«®<D^wra©^i:™*^i"^ ;it:S5 " e ^ s ° **** ** w 

(7) *3&W<Pfry h 
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MM 
(1) total RNA<£$ffi 

»j £ 5MetII5f©¥i^^^ *m&tt=*i'tVi (Montipora 
spJ^ffiV^fCo^bfcn^^f-^^^^^^^" 2 ^Afc" TRIzol" 

(GIBCOBRL) ^7.6idJP^T**S?^^U-1500Xg-C10^BII3S'C?bfc„ -h 
»^BP*^l.Bilfc<W 1 15 3 bfco 7500Xg 

■^te'^rofc&ufc. ±m\w;zfn*;-fl'Z.™ mi lswrnrnw^ 

fctlO^Htfc. 17000Xg1flO^W*Ufc. ±m*&X70%~*;-* 
* 6 ml iP^T I7000x g -e 10 ^WHtibUfc. -h»&J#Tifc®!* depc * 200^1 
-C^Efil Ufc 0 DEPC ;JcC8«¥ Ufc total RNA & 100 flFfc#& U"C 0. D. 260 0. D. 280 
<D$.%fflfe RNA feo 22 m g © total RNA fcflfcfc. 

( 2 ) First" Strand cDNA 
total RNA 4 jug fcffijfl U First strand cDNA <D*&*y K Ready To 
Go" (Amersham Pharmacia) «fc 0 cDNA(33/u 1) Ufc 

(3) Degenerated PCR 

&mVtc First strand cDNA(33mD© 5 3m 1 SrlfSfc LT PCR fctfofei, 

^ ^ ^-o^nf ^ v«*p©£ft^ e ©t 5 y sfciam H-it^r, tar vn 5 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer l) (Sa^(l#^- 1 5 ) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (SB^J#-^16) 

R=AXttG, Y=CXftT, V=A,CXttG, D=A,GXt*T S=CXttG x 
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H=A X\t T Xte C 

pcRKf&aasiajfc 



TV-fV— h (first strand cDNA) 3 m 1 
X10taq/^^7r- 

2.5mMdNTPs 4/U 

100 m M primer 1 1 #« 1 

100MMprimer2 1^1 

* \) q 35 n 1 

taq polymerase (5 U/ /i 1) 1 M 1 



PCR£J&&# 
94t> 1 min (PAD) 
94<C 30 sec (^4) 

52t 30 sec (J^^O^V-(^-<OT^-V 
72t> 1 min 

±|B 3 * X y 35 1M * /Wto fc 0 
72t: 7 min 
4°C £M# 

-® p <z> pcr Rfc-cW bHfct|*im^ 1 m 1 b ur, t> 5 

c 4 ) f- y * p - - ^ ^Rx^mMmn o&fe 

ft $1 bfc DNA ^tK" £ pT7-blue vector (Novagen) (H 7 W -^—5^ a f UTto ^fli® 
«c (TGI) Cf7^7^-^3>t^/W*!7^h-fe^^ay^\ 
ev*=n^-©*»»*!> Plasnid DNA^fSUiUT, DNAlHrtf tf>J&£ 

g^il^j t jttt LT^ O DNA W^ftg & 6 1> Z> 
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(5) 5' -RACE ft 

Degenerated PCR tfthfltc DNA W^© 5' «©«atEJd%*fti-5*:«>fc 
5' -RACE Systemfor Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0BRL) 
£J3^T, 5' -RACEfeSrfTofCo LT (l) TfflRLfc total RNA % 5 m g 

dC-tailed cDNA (D— 0 B ©liffifctt 

5* -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) (ffi^J^ 1 7 ) 
5' -CCATCTTCAAAGAGAAAAGACCTTT-3 ' (primer 4) (I3?lJ#-^- 1 8 ) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (E?U## 1 9) 
5' -CATGAGnCTTGAAATAGTCAAC-3* (primer 6) (@B^(I##2 0) 
O^'f'r-fcJ^fc. PCR£j£#^f*= J rS'btf>7 P * b=-/W^^c 0 

iffiJLfc DNA SrtfS: pT7-biue vector (Novagen)-^ 7 4 a V Lfc 0 :kB§B$fc 

(TGI) b7^7t- ylt^W*!?^ htl/^/a^«fl(\-e 

vv= a 9 Plasmid DNASrttKbT, if A^tbfeDNA^O^SE 

fll £r DNA V— * a: Vf— J; «9 ^ Ufco 
(6) 3* -RACE life 

Degenerated PCR DNA »fJt© 3* M&l** (4) OtKn^ftlTC 

# fe^fc«a*Sfcfm ufc^ 7^ t^-y^dT^y^ pcr -efcfc.* 

SI £ L"C ( 2 ) -CP Jt Ufc first strand cDNA £r 3 » 1 tfc 0 . 

5' -ATGGCTCTTTCAAAGCGAGGTG-3 ' (primer 7) (@B^J#-^2 l) 
PCRKJ«M 



29 



/VO041 11235 rfile://C:\Documents and SettinqsV&vanb\Desktop\DocsforAJ\WO0411123S.cpc1 rage 




WO 2004/111235 PCT/JP2004/008786 

TVfV— h (first strand cDNA) 3ul 

X10 taq ^7 7- ^ 

2.5 mM dNTPs 4ul 

20uMprimer7 1"1 

10 m M dTprimer 1 « 1 

5; y Q 35ul 

taq polymerase (5 U/ u 1) 1 " 1 

94°C 1 min (PAD) ■ 
94*0 30 sec (^14) 

52<C SO sec OWffl^©^^^— ©T--5^ 
72<C 1 min 

_k|B 3 y 30 1*vf > Mto fc, 
72<C 7 min 

T # p-^-tVv©^^^ ■*B«B3*tfc» 1000 bp tf>/^ ffl U *t§£ 

-tfeo ^^UfeDNA^^pT7-bluevector(Novagen)^7^^^>'3^Ufco 7C 

M« (tgi) \zhyy^7^—/- f yay\,x^/^-^4 ht w^ 3 y^ 

V n % ^v%3P^V5^»^J;D plasmid DNA«r»l4Ur. #A£ftfcDNA®rJt<£ 
m^lB^JSr DNA $/-^aii/f— fcl X 9 fc^Lfc 

ia^i)^ ©h?9## i fc^1"o - <o t n — y & cog £ u fc c 
(7) *fl§mw^63gm 

$4UC5|cjSHWt±*!J =fdT^9-f^-'«rft^UT, (2) Ti^Lfc First strand 
cDNA SrftlS!! t LT PCR £fr o fc 0 



30 



WO04111235 ffileV/C:\Documents and Settinqs\evan Hn esktop\DocsforAJ\WO04111235.cpc ] 



Paoe32of 112 



WO 2004/111235 



PCT/JP2004/008786 



5' -GGGGGATCCGACCATGGCTCTTTCAAAGCGAGGTG-3 ' (primer 8) (iE?U##2 2) 

fy^lz-h (first strand cDNA) 3jul 
X10 pyrobest /<?77 w 5 J* 1 

2.5mMdNTPs 4^1 
100 n M primer8 1^1 
lOO^M #!J ^dT7*9>f^- 1/xl 
* 1) Q 35m 1 

pyrobest polymerase (5 U/mD 1 1 

PCRfitJ»# 
94*0 1 min(PAD) 
94*0 30 sec {WSt) 

52<C 30 sec «*ffl^©7'?>f ^-©T-- V I'M 

72*C 1 min (7^>f ^HfrS) 

±|B 3 * x y 30 1M" * Mf o fco 

72*C 7 min (*&£>#*) 

4<C 

itb-CpRSETvector(Invitrogen)OBamHI ,EcoR I fr-^f^L"^ 
(JM109-DE3) t*M§tfco W3Mte»N*«l!:-His-tag#f*< J:5fc 
3 ^|>7^ ],ufc<0-C|§Me{*Ni-Agarosegel(QIAGEN)-ei»MUfCo *Mtt<& 

(8) 

20MM«t*«e.'.(C0G), 150 mM KC1, 50 mM HEPES pH 7.5&»$WCx &HR 
h/V&il!|£Ut (BIB). M^n/W^^ (507 nm) Ofi£J;«?^ 
;H«#$c£!H-#Ufc 0 450 mOW 0.002 bttZ £ 5 «r±«a©« 
U 450 hmt?ttlBL;fcl*©*#**<* 550 nm '©«3fcfc £5® 
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jg*^ hfrZUfelrlt (01 A). EGFP (CLONTECH)^rP^^ 450 nm <DW^ 
0. 002 t ft 5 £ 5 K LX%ftX^? V WMUfcU EGFP 0. 6 t LX 





rag®* 










T5/» 


COG 


507 nm 


517 nm 


104,050 
(507nm) 


0.29 


pKa=5.5 


227 



%ftm&*&m.mmxmWimz-wu 507 nm pH^gttSr 

ai^Ufc (Hl'C). #pH^W»QS«9, 
pH 4, 5 : ff»/<y7r*- 
pH 6, 11 : y ^y7 7- 
pH 7, 8 : HEPES s*-y7 T*~ 
pH 9 % 10 : ^!J^y7 7- 

pH5-C{ipH 6~10 fc$fc^T©£JfcOfc?— 507 nrn^b 493 nm^, ^i%<0^ 

(1) total RNAO^W 

(Acropora sp. ) £fflV^„ S KP <-f S'fc^^-ttfM?* #V>^^=f 5 ^7 
AtC" TRIzol" (GIBC0 BRL) & 15 ml AP*.-C«#U 1500 Xg X' 10 £ffljt'fr L 
fc„ ±#lC^o a#/Kk3ml&<fc>;t % 15#|ffl^Lfc&3£RHfrSLfc. 7500 
X.g-C15^ra^Ufc. ±«ffc>f mlSr<*>^ 1B»IW«» 

Lfc& 10 ^TOSUfc. 17000 Xg X* 10 #M»'&> UfCo ±M^i#X 70%:** J - 
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;^6ml*PxT 17000Xg-C10^F^Ufc o ±m*fcTfcJB%DEPC*200 M 
1 UfcDEPCTK-C^I Ufc total RNA £ 10Q(&K:#* 0. D. 260 t 0. D. 280 

<Dfc&»£UTRNA*&«:«8ofc„ 220m g ©total RNA £#fc 0 

(2) First strand cDNA (D-frffe 

total RNA 5 m 6 U First strand cDNA K ' Ready To 

Go" (Amersham Pharmacia) K £ <0 cDNA(33 m 1) Ufc, 

(3) Degenerated PCR 

^UfcFirst strand cDNA(33m 1)© 5 t» 3m 1 Sr&Mi: UT PCR *ff ofc„ 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) CSJfll#*l 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3 ' (primer 2) (KW#1.6) 
MXttG, Y=CXftT, V=A,CX»G, D=A,GXl*T 
PCRK«« 

Tlz-fV— ^ (first strand cDNA) 3 m 1 



X10 taq ^5?7T- 
2.5mMdNTPs 

lOOMMprimerl i** 1 
100MMprimer2 1 1 

5 y Q 35m1 
taq polymerase (5 U/fil) 1 M 1 

PCR£j£&# 
94^C 1 min(PAD) 
94^ 30 sec (Sfctt) 



52^ 30 sec (filffl^^^^Ts-^^ 
72°C 1 min 



33 



WO 2004/111235 PCT/JP2004/008786 

±13 3 x?y 30 1M Vmtv\ y i iM 0. 3°C 

y\ftc 0 30 1M ^ ;Utif(DU&\* 43t 0 
72«C 7 min (ft^faft) 

4t: 

-lei g O PCR E£^#<b;ftfctti!il» 1 ^ 1 Sr^^v- b t UX. t> 5 -gP 
C^fr-C PCR fcfTofCo T#*— *^***ttMto^W§frfc:fc*&© 350 bp 

(4) if:/*o~=^;&tW££K?d£>ife5£ 

)ftil:Ufc DNA ffliK% pT7-blue vector (Novagen) \Z.y4 P—is a V htc 0 3*;B§® 
$c (TGI) h7^7t- ->3 ytt^V- *!M b-fe W^ y&?fV\ 
ev>3P=-W^«J:») plasmid DNA St^LT, if A&ftfc DNA Srtt^&g 
BE?lJ£ DNA ez-^a:^- £ ip^UfCo #bftfd£KlB^J£#<^ft^&*: 
^^ 0 ^ S@a ^ij £ ftffc LT © DNA i£»@a?U#3£ftS 6 * » t> 5 d*Sr*I 
BrLft. ^seat^<o-ia5-C*>5i:^»fbfct>o^BiUX> 5' -race fc$5 J: 
tf3' -RACE^fcj;5A^^O^P-^V^^firofCo 

(5) 5' -RACEife 

• Degenerated PCR "ZftbiHt DNA WrK<D 6* -«©JiaaBJI«r*J&r**:«>te - 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBC0 BRL) 
=£rJBWt\ 5' -KACEifeSrfTofc,. IIMirbT (1) T« Ufc total RNA Sr 3 n g 
^ffl Ufco DC-tailed cDNA OHe] B OJtffBtCfi* 

5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (|H^J#^-1 7) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) 0B8I##2 3) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (K?U#*1.9) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (|E»#2 4) 
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■j-jfu -x?;um%M.W}X\ J£4B3 *tfc 500 bp ©/< J" K&SJ 0 l±S U»» Lfe„ 
^^Ufc DNA ©rJtfc- pT7-blue vector (Novagen) tf—i/ 3 V Lfc 0 :fcl§®$c 

(TGI) ia7^7*^^gyUt^;w*!7>f Mr W fa VfcfrV\ '& 
VN3 P =:-©«j;t) plasmid DNASrffiKUT, #A£*tfc DNAtSfrtf Oi£KiB 
#1 DNA * ^ y f — J; t) Uito 

(6) 3' -RACE& 

Degenerated PCRT?#feftfc DNA KJt© 3* (4) ©^i^J«:3fe-C 

# & ftfcflHRfcXfcfl* Lfc:/?^ ■ t * y =f dT T"? <Y PCR Tf»fc. ft 

§1 t UT ( 2 ) -efS^Ufc first strand cDNA & 3/x 1 Lfc„ 
f&fcLfc'^^-tt 5' -ATG^GTCTTATTCAAAGCAAGGCATCGCACA-3 ' (primer 7) 

(ia»-§-2 5) 

PCRjx«« 

'rV'fV—Y (first strand cDNA) 3jtzl 



X10 taq 

2.5mMdNTPs 4m 1 

20 /iM primer 7 • l'A'l 

10 /iM oligo dT primer 1m1 

^ y q 35 /Li 1 

taq polymerase (5 U//tl) 1^1 
PCRK&&# 
94^ 1 min(PAD) 
94"C 30 sec (») 



55r 30 sec (^^(Dfy-f^-OT^-V Vif) 

n°C 1 min CZ^^—frS) 

_h|B 3 * 7" y :/£ 30 f" * MJ-o fc, 

72^ 7 min 
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ttT$g Lfc DNA f&rtf & pT7-blue vector (Novagen) >f*- i/ay Ufc 0 

(TGI) Chyy^^^-^Hyit^V-*!?^ ht^i/ay^lTV\ 6 
VNa 0 plasmid DNA^iW^UT, #A§tlfc DNA ®fJt^SS3 

(7) jz®weom&%8i 

-£l*-y =* dTT/^^-SrffiVX (2) -CflMKLfc First strand cDNA *mM t 
LXPCR^ofco 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA -3 ' (primer 8) (@B^J#-§- 
26) 

PCRRJ6««J* 

^ytTV—b (first strand cDNA) 3 m 1 



X10 pyrobest /<y7 7" 5 m! 

2. 5 mM dNTPs 4*il 

20/tM primer8 1 M 1 

20 n H oligo dT primer 1 M 1 

$ p Q 35 ju 1 
pyrobest polymerase (5 U/ul) 

94"C 1 min(PAD) 
94*C 30 sec (MB) 



SBV 30 sec (Hi^O^^^T^DV^) 
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12°C 1 min (^7^"7-M) 

±|B 3 * T y 7* 30 1M ^ /Wto tc 0 

72°C 7 min (ft^W^ft) 

4°C 

T pRSET vector (Invitrogen) <D BamH I ^ EcoR I W$LK-V"? 9 n-=^fCs^ 
mm (JM109-DE3) X^n^tCo N His-tag J: 5 fca b 9 * 

h bfcO-e^MeHNi-Agarosegel(QIAGEN)"t?^$S{bfCo WWO^Stlift*© 

(8) &ft#44©$#f 

20 nVLfk%mB (MIG), 150 mM KC1, 50 mM HEPES pH 7. 4 88cfcJB^t\ »lR 
^^b;^S!SUc (13B)„ ^KD*^ h^Of— ^ (505nm) <Dffi. £ !3 * 
/HR3fc«««rt|-J|LUfe. 440 nm ©RAW* 0. 001 t £5 £ 5 fc:«3te«l=J«:±fB©8 
U 440 nmfliSLfcllOf^^^ 540 nmO»J;5i 

m*^? Y/\s*m&\sK. ®3A), EGFP (CLONTECH)^^^ 440 hm <DW& 
o.ooi bt£%£yfc. \,xlk%x<<9 h^*r*J£U egfp ©ft^iW& o. 6 t UT 

&2 













pH iigtt 




MIG 


505nm 


516nm 


53600 (505nm) 


0.67 


pKa=6.4 


232 



(9) pH 

^^6^#W^#^^v505nmC0P»O|f^i: t) p Hlftgtt&8!Jfe Ufc. 

pH 4, 5 : ^^7 7- 
pH 6, 11 : D^y7T- 
pH 7, 8 : HEPES /^y 7 7 — 
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pH 9 X 10 : ^y7T- 
(1) total RNA(Ottlii 

(Acropora sp. ) £J^fc 0 5 K!M V*/^-**** ^fcir^S^ 
Air" TRIzol" (GIBCO BRL) «r 15 ml JU*.-C«#U 1500Xg T? 10 #R9ii'L>b 
fto ±»Kl^nP*^A3ml*<t>jL, 15»iaa*f Ufc«3^IB»ebfc, 7500 

Ufc*ioaw»«bfc. i7000Xg-eiodWtf>bfc. ±»«r*T70%*#/- 

^%6mlJn*.-C17o60Xg-ClO»M3tibU*:. ±»&^TSfc§i:* DEPC * 200 m 
1 -e»» Lfc.DEPC*-C*tf bfc total RNA £ lOOffif bT 0. D. 260 t 0. D. 280 
Of[SrWSU*CRNA»Jt*«o*i. 220 m g'© total KNA.«r#fc. 

(2) First strand cDNA 

total RNA 5m g £&fflb, First strand cDNA ©<frflfc*y b ** Ready To 
Gtf w (Amersham Pharmacia) cDNA (33 mD *^J*b*^ 

(3) Degenerated PCR 

4t& bfc First strand cDNA (33 m D © .5 *> 3 &*S bT PCR fcffo fc. 
&£B7!llcg&bEbfERbfc.- 

5 ' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (@5^lJ#^ 1 5 ) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (@B^J## 1 6 ) 
R=AX&G, Y=CX(*T\ V=A,CXI±G, D=A,GXti:T 
PCRR«m^ 

^y-Z^w-fs (first strand cDNA) 3m1 




PCT/JP2004/008786 
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X10 taq ^7T- 



2. 5 mM dNTPs 



4ul 



100 uM primer 1 



lul 



100 u M primer2 



lul 



5 y q 



35m 1 



taq polymerase (5 U/ u 1) 



PCR£J&&# 
94^ 1 min(PAD) 
94"C 30 sec (M.1§t) 

52^ 30 sec (HS^©^7 4 *?-<DT~- V 
72t 1 min 0/9-* ^H*fi) 

±|B 3 30 iNf */Mrl\ !> 1 1-0. 3<C 

72^C 7 min 
4t> 

-® @ <o PCR Rjfc-Cfc jftfc#*B*4fe l « 1 £r >:/ h i: UT, 5 -ft 
p PCR fcfrofc. T # n - ^ y/Ht«8c«-C^B § $ (0 350 bp 

(4) ih/^n^^&tWfcWflloSfeJfe 

iffiiUfcDNA®f < lt : SrpT7-bluevector(Novagen)^7'f i/3 i/bfc 0 ^Cfll^ 
% (TGI) tch9i/^7*-^-^H^Utry-^-*17^ M?U*f a^&^VV 
ev>3O=-<0*ai*J;«J Plasmid DNA^rffiSSUT, #A$ftfclM»rtf©** 

fcw&ssa^j jtaR u-c'-t © dna &aaBflia*£#flf e * m<o t> o-x?*> 5 a**r*u 

#3' -RACE asfciSfc^f-^©* p-s^fcffofc. 
(5) 5' -RACE ife 
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Degenerated PCR t?#^ttfc DNA $rJf<£> 5' «©«aEB3fa«r*S^Sfc»lC 
5 ' -RACE System for Rapid Ampl if ication of cDNA Ends, Version 2. 0 (GIBCO BRL) 
5' -RACE&c&tTofc, (1) T?W«bfc total RNA & 3 M g 

Lfc 0 DC-tailed cDNA £>— 0 @ ©HftUiri 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (BB3W£17) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (gH3W§-2 7) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (ffi?0## 1 9 ) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (I3?lJ#-5§- 2 8 ) 

iffgi U DNA ®rjt £ pT7-blue vector (Novagen) 9 A tf— is a is Ltc 0 
(TGI) Kf?^7*^-5'Byi/t^*17>f Mrl'*$'H3'&firV\ 6 
=-tf>*!!§® J: 9 plasmid DNA =£r*ft§g It, # A $ tilt DNA ftr tfO&SIB 

50 £ DNA">— * =• ^f— m £ •? ^ Ufc<> 
(6) 3* -RACE& 

Degenerated PCR Tit fctbfc DNA WJt© 3' (4) 
#e>tifcflMll«rSK:fmufc^9^ ^-i^y =* dT -fyA "?-<0 PCR 
M t UT ( 2 ) X*^W: Vtc first strand cDNA & 3 /x 1 bfc„ 
ffr&bfcT"^ 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3 ' (primer 7) 

mmm^2 9) 

ry^K h (first strand cDNA) 3/U 
X10 taq /*y7T— 5|U 
2. 5 raM dNTPs 4jul 
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20 uM primer 7 

10 uM oligo dT primer 



lul 



lul 



^ y q 



35ul 



taq polymerase (5 U/ u 1) 



lul 



PCR£J&#H*F 
94*C 1 min(PAD) 
94*0 30 sec (») 

55*C 30 sec {Wm^oy? 7 >< ~?-<DT~- V V?) 

TlX, 1 min (^7^-7-#ft) 

±|B 3 * T y 7°* 30 M ? Mfo feo 

72^ 7 min 

4*c im 

ffi§iLfcDNA#r)i* : £:pT7-blue vector (Novagen)^7-Y Vbfc„ :Wl§li$c 
(TGI) \Z. h 9 ^*7jJ— .?* — *>a ytt^/W*!7/f ^l/^Va V«rtfV\ 6 
Vxaas-O^ifiO plasmid DNA UT, #A£*bfc DNABfrfrO&SSa 

DNA v"~ ^ Rl X U'R3feUfc.-T 

Bfll&OKflHS-fr 5 KtfITo Z<D?u—y% MICy Lfc 0 

(7) *M*e0*a»3i 

-t^-y =f dT^-f^— &JBV\ (2) -CSSIS Ufc First strand cDNASrHSlfc 
PCR Srfro yt e 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA -3 ' (primer 8) 

30) 
PCR 
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7V^U-i (first strand cDNA) 3jul 

X10 pyrobest /< y "7 7 — 5 ? 1 

2.5mMdNTPs 4 ji1 

20 jtt M primer8 1 ^ 1 

20 ju. M oligo dT primer 1 M 1 

^ y q 35 \i 1 

pyrobest polymerase (5 U/jul) 

94*0 1 min(PAD) 
94*C 30 sec 

72X: 1 ain #*) 

±13 3 ^ y 30 1M * /Mt o fco 

72<C 7 min (§d£©#S) 

T pRSET vector (Invitrogen) © BamH I> EcoR I fMfcfc?^ P~~^LT, * 
(JM109-DE3) •<?»***. N*^His-tagW<i5K: = ^b7^ 
b Ufc(D^^e^Ni-Agarosegel(QIAGEN)X^LfCo 

(8) 

20nn**sa oncyK 150 11111 KCU 50 ^ ph 7 - 4 **^^ * R 

*-t*h/l*WfcUfc (04B) O h7V©tW (472nm) 9* 

/HBfefllltmUfc. 440 na©!«* s 0.001 *ftS*5fc«W**.J*M« 
fW<!#*U 440 nm -CWBUfc*®**^^ ^40 nm ©ft*fc**fib 

fi*'** h**afcLfc ®4A)„ EGFP (CLONTEOOSr^ 440 nm Oftft* 
0.001 5 KUXft*^ h**'«eu EGFP ©**<*« 0. 6 LT 
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^3 













pH m&ik 




MICy 


472nm 


496nm 


27250 
(472nm) 


0.90 


pKa=6.6 


232 



#pHOi^«^«^ji!?> 
pH 4 X 5 : ^^7 7- 
pH 6, 11 : !)^?77 w " 
pH 7, 8 : HEPES ^77" 
pH 9, 10 : ^9*/y^7T- 

(10) MiCy (DpH ftt£&&# MiCy2 

MiCy # 166 * S $ > (Q) £ t ^7V (H) 5 - * K * 9 MiCy 

lCit^T^4ffl!lt'Om5te^^9SVN MiCy2 t ft ofc (T 5 7 »SWI*E?!I## 7 
■ fcij* U ^SB^JSria^J## 8 JMfrftKt* P Ka=6. 6^P Ka=5. 6 

# 0 , &ft© f - * 493nm, IbiS© *~ * tt 462nm fc ft o fc (Bl 5 © ARtf B ) 0 

(1) total RNA<D$i±l 

JHiOeSei^^W^^ ♦mmtta*^^^ {Montipora 
*)Mv^*»tfca*^ :f *«* c **' Ul2 TRIzo1 " 

(GIBC0BRL) fc7.5mlJn*.-C#*^"7MXU 1500Xg £WatoUfc. ± 
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^iC^pp^A 1.5ml 15 3 bfc„ 7500Xg 

-C15^^bfc e ±fWy^n/VwV3.75 ml£<;b?U 15W»^b 

lo^TOtttfco i70oox g T-io^M^ufco ±*f£Hn: 70%^*/-/v 

& 6 ml MZ-X 17000Xg 10 ^Fll^Ufc, ±.m*%aXtm.* DEPC * 200m1 
UfCoDEPC fcX~mm Ufc total RNA £ 100 0. D. 260 b 0. D. 280 

(Dm^M^X RNA $ftg&?il^7to 22m g V> total RNA &#fc 0 

(2) First strand cDNA (D^afa 

total RNA 4m g U First strand cDNA <0$&*y h" Ready To 

Go" (Amersham Pharmacia) -JC £ 13 cDNA(33m 1) Sr-d^Lfc. 

(3) Degenerated PCR 

bfc First strand cDNA(33/x 1) <D 5 3 m 1 £ PGR &*Tofc 0 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (IB?!I## 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3 ' (primer 2) (|H^J## 1 6) 

I=>f j -%,y s R=AXf*<*> Y=CXttT; V=A,C3U*Gv D=A,G Xttt S=CXItG, 
H=AXttTXIiC 



f y/l/- h (first strand cDNA) 


3^1 


X10 taq /«y7 7 — ' 


5/tl 


2. 5 mM dNTPs 


4/m 1 


100 ju M primerl 


1m1 


100 mM primer2 


1m1 


^ y Q 


35 Ml 


taq polymerase (5 U/ m D 


1^1 
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94*C 1 min (PAD) 
94°C 30 sec Qgtt) 

52°C 30 sec (^.^<D^9^ S S?) 

72*C 1 min (^7^"7- 

±fB 3 * 7 1 y 35 f-^f * Mfo fc« 

72t: 7 min 

4<C 

-laB© PGR ^^'fcftfc**** 1 ul 5:fyyw b L-C, t> 5-S 

PI C&#"T? PCR £?To fco T#t2 -* ^/Ht«*fbT?^ 350 bp fc$J «5 ffl U ffig 
(4) f-^^u— =V^JttWIUfifiWI©RJfe 

iit*g£ bfc PNA ®f 4r pT7-blue vector (Novagen) \Z. 7 4 a ^ Lfc c jzffiM 

W (TGI) K b7>^7 -VhJ/ UT^/V- * 17 ^fft^i/a ^SrffV\ 

6v*=i 9 Plasmid DNASrttftU-C, #A&*tfcD«frtf>m& 

(5) 5' -RACEfe 

Degenerated PCR Tfltefbfc DNA Bftt© 5' dKD^aES^Sr^SrSfcfcU: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2.0(GIBCO 
BRL)*fflV>-C, 5' -RACE&£*fofc 0 V&t UT (1) tfWRUfc total RNA «r 

5 m g Ufco 

dC-tailed cDNA 0—0 @ ©^<Bfc» 

5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) 7) 

5' -CCATCTTCAAAGAGAAAAGACCTTT-3' (primer 4) (gB^J#-^ 1 8 ) 
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5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (12^19) 
5' -CATGAGTTCTTGAAATAGTCAAC-3' (primer 6) (ffi#l#^2 0) 

r # p-^^/i4tft*tt^*«*^ 350bp 5 ^ U**»US:« 

fflttK b^c DNA t£rK"£ pT7-blue vector (Novagen) 9 4 ^— a ^ Lfco *8MSt* 

(TGI) (^7^7^^^ 5/ 8 yU/A-*^ ^^^ y » fi 
V>=.B*-<D*WJ:9'pla-id DNA^ftiiUX, #A£ftfc DNA K/fOttm 

(6) 3' -RACE& 

Degenerated PCRT?#Mw!t DNA Wtf© 3' flfl&tt* (4) ©JfcWBWWfrtf 
#fe=h,fcft&*£l^^^ =* dT PCR -CWfc.il 

§9 i: U "C ( 2 ) '"CPfi Ufc first strand cDNA £ 3 n 1 Ufc 0 
^Ufc^7^^-» 

5' -ATGGCTCTTTCAAAGCACGGTC-3' (primer 7) (IB?IJ#-^3 1) 

f- V"- b (first strand cDNA) 3 n 1 

X10 taq ^77" 5/xl 
2.5mMdNTPs 

20/xM primer7 I/* 1 

10/xM =f dTprimer 1^1 

? y q 35 fil 

taq polymerase (5 U/ m 1) 1 M 1 

94°C 1 min(PAD) 
94t 30 sec («) 
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52'C 30 sec (^^(D-fy 4 ^-<DT ] J Vtf) 
72"C 1 min (7 P 7'f^#S) 
JLfS 3 * T V 7* 30 *M 9 A4fo fc 0 
72«C 7 min 

UfCo ^^bfcDNA^f>t^pT7-bluevector(Novagen)^7^^ t — ^3 ^tfCo 
J3§®4* (TGI) t h?^7*-^-*/a yi/t^-*!7^ ht^i/ayS: 
fTV\ 6l^=» n ~^-<7>*J3§® <fc plasmid DNA fr*|g& UX. #A£*tfc DNA $rtf 
©^SIB^IS: DNA ^-^a^lh-fcJ: »J«fc£Ufc. 

«rB^*PE2?y»*9 fc*H~o COR Ufc 0 

(7) 

mUCimWftXy sfdT^^^-trtfUBbT, ( 2 )T?1H«Ufc First strand 
cDNA tUT PCR £*To fc„ 

— ■ - - ■ 

5' HjGGGGATCCGACCATGGCTCTTTCAAAGCACGGTC-3 ' (primer 8) (|B^J#^3 2) 
PCRJ2Jfc*il&jfc 

fV/Wh (first strand cDNA) 3/il 
X10 pyrobest y 7 7 ~ 5 M 1 

2.5mMdNTPs 4^1 
lOO^M primer8 1^1 
100/xM =fdT7"7^^— 1m1 
5. U Q 35/z 1 

pyrobest polymerase (5 U/m 1) 1^1 
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94<C 1 min(PAD) 
94t: 30 sec (») 

52<C 30 sec (HH^^^^-^T^-y Vtf) 

72*C 1 min (^^v— ' 

±IB 3 ^fy 30 1M ^Mrofco 

72*C 7 min 

4<C 

T^n-^y;^«^»T\ if^ftfdfciooo bp <z>/^ KM <9 W U ¥f 

^UTpRSET vector (Invitrogen)(D5afflH I ^coRI WSl&fr'ft n-=y^lt, 

(JM109-DE3) T-^$*fc, 3§m®6teN*»His-tagW< <t P 
= hUfc^)^5l^e»Ni-Agarosegel(QIAGEN)-C^t^:o ^<^> 

(8) 

20AM«ge (C0R) x 150 mM KC1, 50 mU HEPES pH 7. 5 MSrfflVM:, ©HX 
WV£$ij£Lfc (@6B). r<D*^ b/KDtf-^ (557nm) tfMi£«fc 9 ^ 
/VM^£fc£fH|: Lfc 0 520 nm ©!ftlR# 0. 002 t ft 5 £ 5 l^ftM £±IBtf>m 
«^-CWU 520 nm-eiS)®UfcNF^^^^ h/Ufc 600 nm <D^%\Z. 
m*^? (0 6A) O DsRed2 (CL0NTECH)SrHil^520nmO!RW 

0.002 kteZ>£5 fcLX%.ytX'<? WV&iU£UDsRed2 (D^W* 0. 55 k V 



^4 









« 




ph . 




COR 


557nm 


574nm 


41750 
(557nm) 


0.41 


pKa<4.0 


232 
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(9) pHJ8£te©HJ£ 

pH 4, 5 : ^y77- 
pH 6, 11 : U yfks<y7T — 
pH 7, 8 : HEPES/^Sx7r — 
P H 9. 10 : ^5^y77-' 

( 1 ) total RNA OttHi 

jifrOW^Wy^^ft^ (Actinia equina) $rfflV^Co ,?££p bfc^y 
/fy^yff^^Wt, ?11tSl ^9Afc" TRIzol" (GIBCOBRL) & 7. 5 
mian;tT* i e^'l'XU l500Xg -C 10 #W3frbUfc, -bfltfc^on*/^ 

tc 0 ±iWy7n/V^3.75ml^<H, 15 f*>Wft#Lfc# 10 frm&W. 
L/L, 17000 Xg t 10 #H83£fc Lfc. ±»*ifrC 70%^* y-/V& 6 ml Al*.T 
17000 X g Tf 10 ^WJfi^-Ufe, ±i*«r*Ktt«*: DEPC tK 200 m 1 Lfc, DEPC 

TK^fi? Lfc. total RNA. * 100 ffifrfcfcf* LT 0. D. 260 b 0. D. 280 <Dm*MM 
RNA ^gSrSOofco 1. 2 mg <D total RNA £*#fc 0 

(2) First strand cDNA (D-a$u 

total RNA 4jug fc^ffl 1^ First strand cDNA <D&$.* V \ " Ready To 
Go" (Amersham Pharmacia)^ <fc !? cDNA(33/x 1) <£r£*J#Lfr e 

(3) Degenerated PCR 

Lfc First strand cDNA (33 n 1) <D ? % 3 m 1 UT PCR £fro fc 0 
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■7yj^-<D?^ yf±fEftj©«3ts&©T5 y »ffi^i*^H3^-c x taws 

5' - GGI WSB GTI AAY GGV CAY DAN TT -3' (primer 1) (SH?lJ##3 3) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (primer2) (M^i 

##3 4) 

H/Vy, I^AXttG, Y=CXttT, V=A,CXttG, D=A.GX»T S=CX»G, 
H=AXf£TXftC 
PCRKJ»&# 

=fl/-fV—Y (first strand cDNA) 3/al 
X10 taq ^y77- 5 ^ 1 

2.5mMdNTPs 

100 m M primerl 1^1 
100 /iM primer2 1/xl 
^ y Q 35 /xl 

taq polymerase (5U/ \i 1) 1^1 

94^ 1 min(PAD) 

94*0 30 sec (denaturation) 

58*0 30 sec (annealing of primers to template) 

72<C 1 min W&) 

±15 3 * =T v Zf* 35 -t<< 9 /VfTo fc 0 

72t: 7 min 

4«C 4Mt . 

-IS B © PCR *Lfc««E4& 1 M 1 ^ h h LT , t> 5 
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(4) f-^^o— ^>?&XtM.W®M<0$& 

ffiM U 7t DNA ®r ft £ pT7-blue vector (Novagen) 9 -f v> a ^ L fc c ^CJifB 
% (TGI) Hh^^yt-^-^aVfC^*^^ HrU^*/Hy*ffV\ 
£^=<P:^-0*J»ffi£9 plasmid DNASrflKRUTx #A£*lfc DNA mft<»&& 

©iMtsaflifc Jtrtfc l-c^o dna Miawfjfese*^^©tfc5^ 

HfLfc m^fieae^O-aJ^fcSfc^lWfUfct^fcHL-C, 5* -RACE&ifcJ; 
^3" -RACEmi-^-Sate^^^' 3 '-^^^^ 0 ^ 

(5) 5' -RACE ■ 

Degenerated PCR f#b;h,fc DNA »fJt© 5' W<Dm&&m*&zt£t *it*>K 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
fc/BWC* 5' -RACEm^rfTofco l/T (1) -T?fl»bfc total Mfo*r4|ig 

f5^fe<£>Wl±l5fe<£> DC-tailed cDNA O— HI 1 (Pif^li 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer3) (@a^J#-^17) 
5' - CCT TGA AAA TAA AGC TAT CT-3* (primer4) (@a^J#-^3 5) 

(D^vj-r-zm^tco 

5' -GGCCACGCGTCGACTAGTAC-3' (primer5) (|B^J#^19) 

5' - CCC TGT ATG CTT GTG TCC TG-3' (primer6) 3 6) 

7 # p jf/vnMMMi X\ *B« £ ft*: 200 bp <ds< is «5 l±J b , f#R htc 0 
Lit DNA Wift £ pT7-blue vector (Novagen) \C y 4 V— issV V1t 0 XWiMffi. 

(TGI) Kh?^7*-^-5'HVt : C^*!7'f h-fc Wi'H i'fcffV*, & 
VN=an-O^:fli0i«5 plasmid DNA «r»i4bT, ^AStlfcDNAlfrtf O&SIB 
#1 & DNA Sa- ^ ^ v tf-— fc: J; 19 isfcjfe Ufc„ 
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(6) ^tisnoft^ St)!»oSe»5 

(5) K£*)#b;ftfcg6<P N*«^^i-5^T?7°7-Y^-^®lU C 
5^fiHWtt*P=fdT^ , 9^^-Sr«ffl'^'C, (2) -CWU tfc First strand cDNA 

5' - CCC GGA TCC GAG CAT GGT GTC TTC ATT GGT TAA GAA -3' (primer-7) (IB 
9fl##3 7) 

"rVfy/— h (first strand cDNA) 3^1 



X10 pyrobest ^y77- 5 M 1 

2.5 mM dNTPs 4/x 1 

100 mM primer8 1m1 
100 mM tf*!J =fdT7°7-f^- 

5; Jj Q 35 m 1 

pyrobest polymerase (5U/ /x 1) 
PCRKJS&# 
94*0 1 min(PAD) 
94*0 30 sec (^t£) 



52*C 30 sec mm^O^V^ ~*—<DT V 

1TQ, 1 min C/9^H*&) 

±|S 3 -ATyf* 30 1M ^/VfTofc, 

72^C 7 min 

4^ 

UTpRSET vector (Invitrogen) 0> BamH I % EcoRI WlX-V?* P-=^tt, 
OM109-DB3) -C»**fco *fc:/?*5 KfcBttU #A£ftfc£i£ 
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*mn&<ow&m% 1 2 Rxmn^ 1 1 t*-**. e n ms-tag 

*S#< i 5 V* h 7 * b Ufc©T?3S^g e f* Ni-Agarose gel (QIAGEN) 7? fflfU 

(7) ateRiRWtt^ffl^f 

10 -/iMfe3Sf«& (Ume), 50 mM HEPES pH7.9Sf»Srffl.V^rKJR^^ WV&ill 
(Ume) t?H:592nm|C!ftJROtr— (M7 A) e «IJfe£ 



^5 





GSM* 




P H 




Ume 


592nm 


87000 (592nm) 


pH5~10T*£5£ 


232 



(9) .pHi8Stt©SIJfe 

50 mM©TfB<0$S^*^gfc®W®^*^ Wi/«:SJfeUfc (®7B) e 

pH4, 5 : Hf^>y7r*- 
P H6 : yyi^y^r- 

pH7 x 8 : HEPES/^y7T*- 
P H9, 10 : /!)^y7 7- 
P H5~10 -CbT— ^©ItttSfcJfeb-CV^fc. 

Hffittl 6 : W (? * n) ^f)©|fiMe»<Z)W 
(1) total RNAtf>$ffi 

(Lobophytum crassum) '&JSV*fc. M^yv-f#t, SIf4^7A 
Id" TRIzol" (GIBC0 BRL) ^7.5mll X.T ^# U 1500 X g 10 #raj&<£> b 
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fc 0 ±»1C^b*^1.5 ml 15 mm Lfc* 3 Lfc. 

7500 Xg "C 15 aiWStfcUfc. ±»fc-f y^a/V-^ 3.75 m 1 *< t>*., 15 
bfclfe 10 ^IWIMt Ufc. 17000 x g -e 10 ftlfl&fr Lfc. ±m=Sr^T 70% 
/ -A* 6 ml 17000Xg "C 10 £WaW>Lfc. ±»*»*Ctt*t DEPC 

7K 200/il^«?^o DEPC *^W»Ufc total RNAfc 100 {Ifc^lTO.D. 260 
O.D. 280 ©«*3feU"C Mtt««Sraofc. 390 M g <0 total RNA £#fc 0 
(2) First strand cDNA 
total RNA 3m g fcttJB U First strand cDNA ©*J**y h" Ready To 
Go" (Amersham Pharmacia) KlJ; 9 cDNA(33 ul)£-£/&Ut 0 
( 3 ) Degenerated PCR 

■*J*Ufc First strand cDNA(33m 1) © 5 t> 3 m 1 ^ PGR fcffofc. 

5' - GRR AGG IWS BGT HAA YGG VCA -3' (Primerl) (ga^I#^3 8) 
5? - AACTGGAAGAATTCGCGGCCGCAGGAA ~3* (Primer2) (|SjlJff3 9) 
R=A G; Y=C X\t T\ V=A, CXftG, D=A,GXtiT 

PCRK/&MJ& 

(first strand cDNA) 3jil 

X10 taq *y7T*- 5/il 
2.5mMdNTPs 

100 ju M primerl 1 /* 1 

100 m M primer2 1 /* 1 

5 y q 35 m 1 

taq polymerase (5U/ jil) 1^1 

PCRRJES*fF 
94t) 1 min(PAD) 



54 



WO 2004/111235 



PCT/JP2004/008786 



94^ 30 sec 

52V 30 sec (HSl^O^^^-OT^-y V^O 
72V 1 min (^7/f"7-#^) 
72*C 7 min 
4°C 

-0 g (O PCR RjS."CfllfctlfeJ|l«S«J 1 M 1 fey *■ ^ Utx t> 5 

Cmft^frTfPCRfeffofc. tctcU ^ffl^-r/v-tt, 
5' - GRR AGG IWS BGT HAA YGG VCA-3' (Primer 1) (B#|##3 8) 
5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (Primer3) (SS^O 
■##4 0) 

(4) if^n— =^3ttWSU£R?ll©*J6 

ft§£ Lfc. DNA ^fK" & pT7-blue vector (Novagen) Id 7 ^f^~ 9 S a >"Ufc: 0 7Cfl§0 
m (TGI) th7^7t^-^a^^-*^ htW^i/a^V\ 
Blxan^-©*lMS£«> Plasmid DNAfeflfgLT, #A£frfc DNA Mff^^ttS 

@a?!! t dna v— * j: $ bfco # b tvfcmssa^ij feit©ft*«aa 
Gfr<o&3&m t \m ur * <o dna itgsa & * *o t> * ^ fe^ 

WrUfc. m^fieat^f^-as^SiWWfUfcfe^KiHUr, 5' -RACE&*3.fc 
t*3' -RACE^^<tSal^^:*0^» 3 --^^fe ; fi i < 3 fco 

(5) 5' -RACE 2fe 

Degenerated PCR "C^fetlfc DNA 5' '«©«tf6feHfe»:£-*-5fc*>fc 

5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBC0 BRL) 
fe/flV^, 5' -RACE&fefTofCo WSLt LT 1) -?PgLfc total RNA fe 3ug& 

DC-tailed cDNA <0— © g <Z>J#4©tCte 
5' -GCCCACGCGTCGACTAGTACGGGIIGGGnGGGIIG-S' (Primer4) (E»^17) 
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5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (Primer 5) (lB^J#-^4 
1) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (Primer 6) (SH^Ift^ 4 2) 

5* - CTT CTC ACG TTG CAA ATG GC-3' (Primer7) (EJIISHM 3) 

b fc DNA ®f fi" £ pT7-b lue vector (Novagen) £ 7 'f V a > b 7t 0 :fcB§l&$c 
(TGI) t f7^7^^^3 yUt^/W*!7/f h-feW^i^a y?r ; ?TV\ 6 
VN3 a ~-<D7d§0£ 9 plasmid DNA ^»^UT> #A£ftfc DNA ^^SSB 
£ DNA f — ^ 3i -yy- — £ !? U fc 0 
(6) £i£glB?iJ9$:^ Rtf*J§ffiW^SS§§I, 
(5) l£iD#^fcie(0 N *$g(i:ffiS1-5^T^y^^-^«U c 
**{SJ«^-y ^dT ^y-r-T-^fflU-C, 2 ) flibfc First strand cDNA 
£0!^ LTPCR&^TofCo 

5' - CCC GGA TCC GAT GAG TGT GAT TAC AWC AGA AAT GAA GAT GGA GC -3' (Primer8) 

(IB^J#-^4 4) 
PCRRj£M$ 

=T^-f\y—\ (first strand cDNA) 3/il 



X10 pyrobest /<y77" 5 1 

2. 5 mM dNTPs 4/nl 

100MMprimer8 i/* 1 

IOOmM ^(117*7^- 1J"1 

> 9 Q 35m 1 
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pyrobest polymerase (5U/ p. 1) 1m1 

94^ 1 min(PAD) 

94°C 30 sec 

52V 30 sec («@^^9>f^-^T--y^ 

72X1 1 min 0/7^— 

72°C 7 min (ft^tf>#A) 
4°C «M« 

UTpRSET vector (Invitrogen) <D BariA I > MlW^t^ B-s^t, 
*BW* (JM109-DE3) -e*M*fc. *fc^* S KftBURU j»A**tfc« 

Ni-Agarosegel(QIAGEN)T^bfc 0 *«©*»B:ft*0^o b 3 -A*;»&fc. 
(7) f»®«f«f 

10/il(ft%S& (RnG)> 50 mM HBPES(pH7.9) iilrfflV^W^^ 
*l,fc<H8 A). bA,©tf-^©«J:tJ*A«*^*tt»Ufc.482 

»lc»tt©tf-^W*^45Oii.K:*!rt*»iR#o.O05 fc&SiSfc&ftSi 

(®8A) 0 EGFP(CL0NTECH)*P»450 nlCtttfSftftff 0.005 * 5 

\,X*X*<<* b A*«£U EGFP 0.6 b UT««»«0»«t 
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^6 









m. 




P H £££ 


T5/» 


KnG 


482nm 


498nm 


71000 
(482nm) 


0.41 


pH4~10 


224 



(8) pH^gt£CQ}H5£ 

#pH<^«te&<£>ai«K 

pH4, 5 : SS^y77- 

P H6 : MBS 7 7 — 

P H7 : MOPS /<y 7 7 — 

P H8 : HEPBS/<y7 7— 

pH9, 10 : 

pHii yvfifc*y7 7— 

^M^itJx 3*^^=f (Montipora sp.h S (Acropora sp.h 

fttf* ^ */ = Oobophytuw crassum) **©^fc**M«t#^**'* - 

*fc, «©f)fcieS (COR) tt, «*©RFP (DsRed, ^o^y^tt) 
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■$6>Hl*»W»i:«t9, **#W y*^** (Actinia equina) fcjfeOfrfc 
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1. atls+lsdr (Montipora sp':) ^©TO©***********- 
( 1 ) griBtefcttft** 5 0 7 n m"T?*>5 ; 

( 2 ) ^ftfe^ifeftfl 5 5 1 7 n m-Cfc 5 ; 

(3) 5 0 7 nm(Cfcnt5^/«W s 1 0 4 0 5 0 ; 

(4) ffWO. 2 9"Cfc5; 

(5) #!Rlfc#tt©pHJ&gtea s pKa=$j5. 5T?fc£ : 

2. 5 KMf (Acropora sp,) **OT1E©'Wft 

(1) ftfi^iMW 1 5 0 5 nm-efc5 ; 

(2) f»W5 16nnitfc5; 

(3) 5 0 5 nmW ft 5 5 3 6 0 ; 

(4) ji^JfcWO. 6 7t*fc5 ; 

(5) .»Jfc#i£©pH^gft#pKa=$)6. 

3. $ KM* (Acropora sp.) **OTBOWt«r#tS*3»e«. 

(1) 4 7 2nmtfc5 ; 

(2) f»W4 9'6Timt'fc5 ; 

(3) 4 7 2 nml^ltS^eW^ 7 2 5 Of fc5 ; 

(4) A^lfcWO. 9 0tfe5; 

(5) »WpHiSto s pKa =#*)6. 6T?fc5: 

4. n^Vfy^ (Montipora sp.) **©TIB©Wfeft*i"*«*«e«. 

( 1 ) 5 5 7 nmt'fcS ; 

(2) «t*IB^«** S5 7 4 nmtfo5 ; 

(3) 5 5 7 nm(Cj3lj5^BW s 4 1 7 5 0tife5 ; 

(4) f?W0. 4 1ffc5; 

(5) »Wtt©P H ^^P Ka< ^ 4 - 01?fc5 : 

5. 1? ti^M V ^s?* 9 (Actinia equina) gl3fc©Tia©#te£1r1~5 
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( 1 ) &JW£*:&£ # s 5 9 2 n mtfc 5 ; 

(2) 5 9 2 nmCJSltS^WPS 7 0 0 OTffe^ ; 

( 3 ) p HlfiSte# P H 5 ~ 1 0 T?5853rcfc 5 : 

6 . $ $ = (lobophytum crassum) &&tf>TfB<£> j &t4£W1~£^^& 

ft. 

( 1 ) nfiftftettJfcd* 4 8 2 n m-Cfc5 ;. 

(2) «3fett*ft*35 $ 4 9 8 nmfJi)5 ; 

(3) 4 SZnml^M^WP^ 1 0 0 0tfc5 ; 

(4) mfrMHfiO. 4 lt»*>5 ; 

(5) t^©pH^it^pH=4~l O-CSSfJfe-e** : 

( a ) IE»-J§- 1 luiEtoT s: / mmi ; Xtt* 

(b ) E»# 1 KtBfcOT 5. >> RBfllKlfcVvr lfrhtm<DT % ;m<OX&:. 

• ( a ) @b?ij#^ 3 khb*w>t s / «eai ; xfcv 

( b ) mm* 3 mR«©r §y WBMfc^r 1 *»e>ftHor s / i©^^ 

( a ) |B?IJ#^ 5 Xft 7 KfBi^T ^ / ; XWu 

( b ) mm* 5 xrt 7'wb*©t 5 j men v>t i * & **©r § / m> 

(a) "K?0«*9tlBttOT5'/»B5W;Xtts 

(b) SB»^9 MEfc©7 5: /SHB*lfc*^-C 1 *&*«©7 ^ J «<D*5k 
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( a ) wm^ 1 1 raf^r ^ j mmn ; xt* , 

(b) ia?ij#^i i Kia*tf>T ^ /mia^^r i ^6>m^t ^ 

?lj : 

12. ^T^^oT^/mia^J^Wi-s^^fiW" 

( a ) W?m% 1 3 KfEi^T ^ / mSS^J ; Xfr^ 

(b )fB?i]#^ 1 3 KHB«WT ^ / StoMcfcVvci J&^M^T ^ 

13. tt^l^^l 2o{Brtb^mm^®ew 3 i:= i -Ki"5DNA 0 

1 4. ^T©^^^D NA « 

( a ) EJUS* 1 KfEftOT 5 /SMBJfllSra- Ki~5D NA ; Xttx 

(b) ©w»i fcBloT^ ;W»ifc^t i ^fetfior $ ;«o^ 

A : 

15;. OTO^*u**04fltaaE?!ISr#t*5DNAo 

( a ) @a?y#-i§- 2 fcia*©£2!3E#i ; xr** 

16. fiJlT^^>©DNA. 

(a) @a»^3^|B«OT^yM^J^3-Ki-5DNA;Xt^ 

(b) BJ»»3fci3«^T5/i^fc*V^l^feM©T5/»«>^ 

A *. 

17. gtTWfiirtv^O^E^ISr^SDNAp 
(a) E^#-£4fcl3#0>&£63#hXti* 
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18. J^T^jSlHd^DNAo 

( a ) E^J## 5 X\* 7 fcSH(D7 ^ / mim* =*- Ki"5 D N A ; 

( b ) 5 x» 7 k:b*ot $ / gfeBEsw-fcvNT i & yM<vr $;m<D 

5DNA : 

19. J^TWtl^^Sia^J^^-fSDNAo 

( a ) saw* 6 xte 8 (cvattottXS'V ; 

( b > ga?ij#-f§- 6 xts 8 KUB^ossia^jiciov^-c i j^&wh©**©*** E 

2 0. £JlT<0TO^DNA o 
( a ) ia^J#-^ 9 fcS3«0T 5 / mSa^J a- FT* D N A ; Xfts 

c b ) s3?o#* 9 fcwm<or § / sfeia^ijKi^vN-c i frbmmor s: / m<ox^s 

A : 

( a ) @B?IJ#-J§- 1 0 lClEl&<Dll»?fJ ; Xtt, 

2 2. ^T^frft^DNA, 
( a ) ia?«J#^ 1 1 WE«©T ^ / mE^JSr 3- K1"5DNA ; Xtt. 

( b )mm% 1 1 k«*w>t ^ j wmv^^x i *»e>*«i©T s /i®^ 

-K1-5DNA: 

2 3. &T©Wfta*©£»?fl«r#1-5DNA. 

( a ) gB?ii#^ 1 2 mflattoaaes^ ; xrau 
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( a ) 1 3 fcia^or s. j wmm* =*- ki-s d n a ; 

( b ) IB?ij#^ i 3 ti^©7 $: y SHBfllfc^-c i A^ttror s: / WtvXtk, 

A : 

25. ^T©^^^Ba^^i"^ DNA <> 

2 6. flb&lil 3H25 ©fff*Ud»fc|B«ODNA*#t-5«L^4fc^^ * 

2 7 . It^JS 13^?)25 ©fa*W&»fc««© D N AX^ft* 3 ! 2 6 £lB$c<£ 

2 9fc1B«W)»*«3tgeft. 
3 1. »*3S5Xttl lfc|B*ofe*geflti:*fc©geftl:**fe^5»^g 

6ft, 

3 2. R#S 28^630 O^^^fB^om^^geK^^^^-C^ 
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v^t fret {&%&^*>v*~wm m*ftoztz'®WLb'tz>, £m$&®m 

34. l3&>£>4 % 6 N 7J&»$> 1 OXtel 2©fifH35>fclB«0^3fcSees It 
jfcJjl 4^^)2 1, 2 43U£2 5 <D{5r*l,/H£lB^<£>DNA^ ft*® 2 6 HfBftO 
fc***.^* 2 7 fciB«©JlS*Hislfefk Xfitt#3g2 8^30© 

35. wf*3K5x»i ncia«©fe#aceftv w*«2 2x^2 3 \zwm<o 

DNAJM2 6 2 7 fclB^©7l£K*S&#> 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein and color protein 

<130> A41347A 

<160> 44 

<210> 1 

<211> 227 

<212> PRT 

<213> Montipora sp. 
<400> 1 

Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

1 5 10 15 

His Met Glu Gly Cys Val Asn Gly His Glu Phe. Thr He Lys Gly Glu 

20 25 30 

Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 

35 40 45 

Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser- Ala Asp He Arg 

100 105 110 

Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 
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130 135 140 

u 

Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 

180 185 190 

Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

Ser Ala Phe 
225 

<210> 2 
<211> 684 
<212> DNA 

<213> Montipora sp. 
<400> 2 

atg get ctt tea aag cga ggt gtc aaa ggc gaa atg aaa ctg aaa ttc 48 
Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

1 5 10 15 

cat atg gag ggg tgt gtt aac ggg cat gaa ttt aca ate aag ggc gaa 96 
His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr lie Lys Gly Glu 

. 20 25 30 

ggc act ggg caa cct tac gaa ggg aca cag tgt att caa etc cgt gtg 144 
Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 

■ 35 40 45 
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gaa aaa ggg ggt cca ttg cca ttc tea gta gac ata ttg teg get gcg 192 
Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

ttt eta tac gga aac agg tgc atg ace aaa tat cct gga ggc ata gtt 240 
Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

gac tat ttc aag aac tea tgc cct get gga tat aca tgg gaa agg tct 288 
Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

ttt etc ttt gaa gat ggc gcg gtg tgc aca gca agt gca gat ata cgc 336 
Phe Leu Phe Glu Asp Gly Ala Val Cys thr Ala Ser Ala Asp lie Arg 

100 105 110 

ttg agt gtc gag gat aac tgc ttt tat cac gaa tec aag ttt agt gga 384 
Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

gta aac ttt cct gtt gat gga cct gtg atg aca ctg gcg acg act ggt 432 
Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

130 135 140 

tgg gag cca tec tec gag aaa atg gtg ccc agt ggg ggg ata gtg aaa 480 
Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

ggg gat gtc ace atg tac etc ctt ctg aag gat ggt ggg cgt tac egg 528 
Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

tgc cag ttc aac agt aat tac aag gca aag act gag ccg aaa gag atg 576 
Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 
180 185 190 
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cca gac ttt cac ttc gtg gag cat aag ate gta agg acc gac etc ggt 624 
Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

ggc cga gac cag aaa tgg caa ctg gtg gga aat tct get gca tgt gca 672 
Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

age get ttc taa 684 
Ser Ala Phe 
225 

<210> 3 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 3 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

1 5 10 15 

Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 
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100 105 110 

Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 

165 170 175 

Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 ' * 230 

<210> 4 . 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 4 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg aag acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

1 5 .10 15 

tac cat atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 
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20 25 30 

gta gca act ggg tac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag cct gcg gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
lie He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea tea gtc ttt cat tat gga aac agg tgc ttc aca aag tac cct gca 240 
Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg teg tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gaa gat gga gca gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 

100 105 110 

aac att cgt etc gaa gga aat tgc ttc ate cac aat tec ate ttt cat 384 
Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aaa aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

gac tgg gag aag tec ttc gaa aaa atg act gtg tct aaa gag gtg eta 480 
Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act atg ttt ctt atg etc gaa gga ggt ggt tct cac 528 
Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 
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165 170 175 

aga tgc cag ttt cac tec act tac aaa aca gag aag ccg gtc gca atg 576 
Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg aat cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa agt gca aaa ggc ttt aca gtc aag ctg gaa gca cat get gtg get 672 
Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 5 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<4Q0> 5 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

I 5 10 I 5 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
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65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser lie Arg Leu Glu Gly Asn Cys Phe lie His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 . 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 6 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 6 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
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Met Val Ser Tyr Ser Lys Gin Gly lie Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gec age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser lie Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
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Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu. Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 
195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 
210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 

His Val Asp Pro Leu Lys Val Lys 

225 230 

<210> 7 

<211> 232 

<212> PRT 

<213> Acropora sp. 

<400> 7 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 
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35 



40 



45 



lie He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp lie Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 ' 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe lie His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

. 165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 8 
<211> 699 
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<212> DNA 

<213> Acropora sp. 

<400> 8 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 ' 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 
115 120 125 
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ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act cat ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 9 
<211> 232 
<212> PRT 

<213> Montipora sp. 
<400> 9 

Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 

13/31 



/O041 11235 ffile://C:\Documents and Settings\eva P^ Oesktop\DocsforAJ\WO04111235xp c1 Paqemotn* 

WO 2004/111235 PCT/JP2004/008786 

15 10 15 

Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

Gly lie Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 

100 105 110 

Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

lie Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 
210 215 220 
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He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 10 
<211> 699 
<212> DNA 

<213> Montipora sp. 
<400> 10 

atg get ctt tea aag cac ggt eta aca aag aac atg acg acg aaa tac 48 
Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 

1 5 10 15 

cgc atg gaa ggg tgt gtc gat ggg cat aaa ttt gta ate acg ggc gac 96 
Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

ggc att gga gat cct ttc gaa ggg aaa cag act agt att gat ctg tgt 144 
Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

gtg gtt gaa ggg gga cca ctg cca ttc tec gaa gat ata ttg tct get 192 
Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

gtg ttt gac tac gga aac agg gtc ttt act aaa tat Oct caa gac ctt 240 
Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

gtt gac tat ttc aag aac tea tgt cct get gga tat aca tgg caa agg 288 
Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

tct ttt etc ttt gaa gat ggt gca gtt tgc aca gee agt gca gat ata 336 
Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 
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100 105 HO 

aga gtg agt gtt gag gag aac tgc ttt tat cac gag tec aag ttt cat 384 
Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

gga gtg aac ttt cct get gat gga cct gtg atg aaa aag atg aca act 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

aat tgg gaa cca tec tgc gag aaa ate aca cca ata ctt aat gag ggg 480 
Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

ata ttg aaa gga gat gtc ace atg ttc etc ctt ctg aag gat ggt ggg 528 
He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

cgt tac egg tgc cag ttc gac aca gtt tac aaa gca aag get gac gca 576 
Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

aaa aag atg ccg gaa tgg cac ttc ate caa cat aag etc ace egg gaa 624 
Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

gac cgc age gat get aag cac cag aaa tgg cga ctg gta gaa aat- get 672 
Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 

210 215 220 

att gca tac cga tec aca tta ccc tga 699 
lie Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 11 
<211> 232 
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<212> PRT 

<213> Actinia equina 
<400> 11 

Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

1 5 10 . 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

Asp Ser Phe He Phe- Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 
180 185 190 
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His Phe Gly Asp His Arg lie Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 205 

Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 12 
<211> 699 
<212> DNA 

<213> Actinia equina 
<400> 12 

atg tct tea ttg gtt aag aag gat atg tgc ate aag atg acc atg gaa 48 
Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

1 5 10 15 

ggg aca gta aat ggt cac cac ttc aag tgt gta gga gaa gga gaa ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

aag cca ttt gaa ggt acc cag gag gaa aag ata aga ate act gaa gga 144 
Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 40 45 

ggt ccc tta cca ttt gcg tac gat att ttg gca cct tgt tgc atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

gga age aaa acc ttc ate aag cat gtc tea ggg att cca gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gat tct tta cct gaa gga tac act tgg gaa aga acc caa ate tac 288 
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Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tat ctt acc att cac cag gac aca age ata cag gga 336 
Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

gat age ttt att ttc aag gtt aaa gtc ate ggt gee aac ttc cct gee 384 
Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 .125 

aat ggt ccc gtg atg cag aag aaa aca gee gga tgg gaa cca tgc gta 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cca cgt gac gga gtc ctg tgt ggg cag tec ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gec ctg aaa tgc act gat ggt aac cat ttg acg age cat ctg cga act ""528 
Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 • 

act tac agg tec aga aag cca gee aat gcg gtt aat atg cca aaa ttt 576 
Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 

180 185 190 

cat ttt gga gac cat cgc att gag ata eta aag gaa gca gaa cca ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 . 205 

aag ttt tat gaa cag tac gaa tea gca gtg gee agg tac tgt gaa get 672 
Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

gca cca tea aag ctt gga cat cac taa ■ . 699 
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Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 13 
<211> 224 
<212> PRT 

<213> Lobophytum crassum 
<400> 13 

Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Ala Phe Val lie Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 
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Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 

210 215 220 

<210> 14 
<211> 675 
<212> DNA 

<213> Lobophytw crassum 
<400> 14 

atg agt gtg att aaa caa gaa atg aag ate aag ctg cat atg gaa gga 48 
Met Ser Val lie Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 15 

aat gta aac ggt cat gca ttt gtg att gaa gga gat gga aaa gga aag 96 
Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gat ggg aca cag act tta aac ctg aca gtg aaa gaa ggc gca 144 
Pro tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt tct tac gac ate ttg aca aat gcg ttc cag tac gga 192 
Pro Leu Pro Phe Ser Tyr Asp lie Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

aat aga gca ttc act aaa tat cca gec gat ata cca gac tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
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65 70 75 80 

cag acg ttt ccc gag ggg tat tea tgg gaa aga acc atg agt tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

gac aac gec att tgc aac gtg aga age gag ate age atg gaa ggc gac 336 
Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

tgc ttt ate tat aaa att egg ttt gat ggc aag aac ttt ccc ccc aat 384 
Cys Phe lie Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

ggt cca gtt atg cag aag aaa act ttg aag tgg gaa cca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

atg atg tac gtg cgt gat ggg ttt ctg atg ggt gat gtt aac atg get 480 
Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 

ctg ttg ctt gaa gga ggt ggc cat cac cga tgt gac ttc aaa act tec 528 
Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 . 170 175 

tac aaa gcg aaa aag gtt gtg cag ttg cca gat tat cac tat gtg gac 576 
Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

cat cgt ate gag ate ttg age cat gac agg gat tac age aaa gtc aag 624 
His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

ctg tat gag aat gcg gtt get cgc tat tct ttg ctg cca agt cag gee 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 
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210 215 220 

tag 675 
<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gaaggrtgyg tcaayggrca y 21 
<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

acvggdccat ydgvaagaaa rtt 23 
<210> 17 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 18 
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■ . . <211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccatcttcaa agagaaaaga ccttt 25 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ggccacgcgt cgactagtac 20 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

catgagttct tgaaatagtc aac 23 
<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

atggctcttt caaagcgagg tg 22 
<210> 22 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

gggggatccg accatggctc tttcaaagcg aggtg 35 
<210> 23 
<211> 26 
<212> DNA ■ 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

tagaaatgac ctttcatatg acattc 26 
<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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tctgtttcca tattgaaagg ctg 23 
<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

tagaaatgac ctttcatatg acattc 26 
<210> 28 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

tctgtttcca tattgaaagg ctg 23 
<210> 29 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 30 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

atggctcttt caaagcacgg tc 22 
<210> 32 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-' Synthetic DNA 
<400> 32 

gggggatccg accatggctc tttcaaagca cggtc 35 
<210> 33 
<211> 23 
<212> DNA - 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggiwsbgtia ayggvcayda ntt 23 
<210> 34 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-' Synthetic DNA 
<400> 34 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
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<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccttgaaaat aaagctatct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 

ccctgtatgc ttgtgtcctg 20 
<210> 37 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

cccggatccg accatggtgt cttcattggt taagaa 36 
<210> 38 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 

« 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

grraggiwsb gthaayggvc a 21 
<210> 39 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

aactggaaga attcgcggcc gcaggaa 27 
<210> 40 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 41 

ttgtcaagat atcgaaagcg aacggcagag 30 
<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

ggccacgcgt cgactagtac 20 
<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 43 

cttctcacgt tgcaaatggc 20 
<210> 44 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 44 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 
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described in the references cited in the following C-column, being 
fluorescent proteins derived from the anthozoan class cannot constitute 
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